Seasonal Studies of Florida Sublittoral Marine Algae by Mathieson, Arthur C. & Dawes, Clinton J.
University of New Hampshire 
University of New Hampshire Scholars' Repository 
Jackson Estuarine Laboratory Institute for the Study of Earth, Oceans, and Space (EOS) 
1-1975 
Seasonal Studies of Florida Sublittoral Marine Algae 
Arthur C. Mathieson 
University of New Hampshire, Durham, Arthur.Mathieson@unh.edu 
Clinton J. Dawes 
Follow this and additional works at: https://scholars.unh.edu/jel 
Recommended Citation 
Mathieson, A.C. and C.J. Dawes. 1975. Seasonal studies of Florida sublittoral marine algae. Bulletin of 
Marine Science 25:46-65. (Contribution No. 702 in the Agricultural Experiment Station Series) 
This Article is brought to you for free and open access by the Institute for the Study of Earth, Oceans, and Space 
(EOS) at University of New Hampshire Scholars' Repository. It has been accepted for inclusion in Jackson Estuarine 
Laboratory by an authorized administrator of University of New Hampshire Scholars' Repository. For more 
information, please contact nicole.hentz@unh.edu. 
BULLETIN OF MARINE SCIENCE, 25 (J): 46-65, 1975
SEASONAL STUDIES OF FLORIDA SUBLITTORAL
MARINE ALGAE
Arthur C. Mathieson and Clinton J. Dawes
ABSTRACT
The seasonal occurrence and reproduction of the sublittoral seaweed populations at four
Florida sites are described, A total of 180 taxa were collected, including 105 Rhodophyceae,
49 Chlorophyceae, and 26 Phaeophyceae. The two southern sites in the Florida Keys showed
higher numbers of species than the two northern sites off the central West Coast of Florida.
The red algae were the most diverse group at each site. Green algae were more numerous
than brown algae at the two Florida Key sites. Several of the species recorded represent ex-
tensions of known distributional ranges. Peak numbers of species were recorded during the
winter-spring, when maximum nutrients and low temperatures were apparent. The station
with the widest temperature fluctuation showed the most dramatic seasonality. The monthly
occurrence and reproduction of each seaweed at the four sites are summarized.
The sublittoral marine algae of Florida
are primarily known from scattered floristic
studies (see Earle, 1972 for a summary), as
only a few published accounts (Phillips and
Springer, 1960; Dawes and Van Breedveld,
1969; Earle, 1969; Croley and Dawes, 1970;
Ballentine, 1972) summarize detailed sea-
sonal observations or ecological studies.
Croley and Dawes (1970) described the
shallow sublittoral flora (0 to 10 m) at Con-
tent Key in the Florida Keys, based on a 2112
year study employing SCUBA diving and
permanent line transects. Phillips and
Springer (1960) recorded seasonal collec-
tions (over a year period) from limestone
reefs off Pinellas County-West Coast of
Florida. SCUBA techniques were employed
in 35-60 feet. Earle (1969) summarized
many seasonal observations and collections
(by dredging and SCUBA diving) of sub-
littoral brown algae from the Eastern Gulf
of Mexico. She also gave a detailed sum-
marization of environmental data for the
area. Ballantine (1972) described the sea-
sonal occurrence and abundance of algal
epiphytes on shallow seagrass communities
near Andote Key. Dawes and Van Breed-
veld (1969) summarized a comprehensive
seasonal account of the deep water algae
(0-80 m) at 11 stations off the West Coast
of Florida. Monthly collections were made,
over a 28 month period, by dredging and
trawling.
In the present paper we describe the sea-
sonal occurrence and reproduction of the
sublittoral algae at four Florida sites. Two
of the locations were in the Florida Keys,
while the other two were off the central West
Coast of Florida (Fig. 1). The floristic
studies were conducted in association with a
detailed ecological study of three Florida
Eucheuma species (Dawes, et aI., 1974).
METHODS AND MATERIALS
Monthly collections were made from Sep-
tember 1971 to August 1972 at the four
study sites. Representative samples of all
conspicuous algae were obtained monthly
at each station. Collections were made by
free diving at Bahia Honda and Molasses
Keys. The Homosassa and Andote Keys
sites are offshore locations. Hence frce and
SCUBA diving techniques were used at the
former site, while SCUBA was used at the
latter. A complete set of voucher specimens
was prepared monthly for each site; they are
deposited in the Herbaria of the University
of South Florida (USF) and the University
of New Hampshire (NHA). Earle (1969),
Humm and Taylor (1961), and Taylor
(1928, 1960) served as the primary sources
of identification. The nomenclature of Tay-
lor (1960) was employed in most cases. The
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Figure I. Location of four study sites.
occurrence of reproductive structures was
also recorded for each voucher specimen. A
variety of environmental parameters, such
as temperature, salinity, nutrients, and pH,
were determined when each of the sites was
occupied (Dawes, et al., 1974).
Description of Stations
A detailed description of the Molasses,
Bahia Honda, and Andote Key sites is sum-
marized by Dawes, et al. (1974). Earle
(1969) and Fagerberg (1972) give general
accounts of the seaweed populations and the
habitat at the Homosassa station. The latter
site is at Channel Marker #2 (28'41'S"N
latitude, 82D29'13"W longitude) off the
Homosassa River. The substrate at all four
sites consists of a continuous limestone base,
with a sand and/or silt covering. Outcrop-
pings of limestone and coral are also evident
at the Andote site. The collections at the
Homosassa site were made from the base of
the buoy, and from the adjacent calcareous
sand-shell substrate. Extensive mats of
Thalassia testudinum are present at the
Homosassa site, and the plant serves as a
host for a variety of epiphytes. The collec-
tions from Molasses Key, Bahia Honda Key,
and the Homosassa Channel Marker were
made in 0-4.0 m, while those at Andote Key
were obtained in 9.2-9.S m.
Table 1 summarizes a variety of environ-
mental parameters at the four sites. Bahia

















Table I. Summary of environmental parameters (August ]971-August 1972)
_____.~====_=-_-_-_- ---==_==c====~=====__c=========_=,_=




maximum 32.0 (August) 32.0 (August) 32.0 (August) 26 (October)
minimum 19.0 (Febmary) 20.0 (February) ]6 (March) 11 (February)
average 26.9 27.2 24.8 ]9.0
Salinity (~{,)
maximum 42 (August) 42 (August) 36 (October, 36 (November)
April, June
and July)
minimum 37 (October, No- 37 (October, No- 34 (October) 29 (December)
vember and June) vember and June)
average 38.7 38.9 35.2 31.0
pH
maximum 8.9 (June) 9.1 (June) 8.6 (March, June) 9.0 (June)
minimum 7.6 (May) 8.0 (May) 7.3 (October) 7.8 (October)
average 8.33 8.37 8.02 8.26
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Table 3. Floristic affinities of different stations
Bahia Honda Key 98 64 41 27
Molasses Key 64 101 31 26
Homosassa Channel
Marker #2 41 31 67 22
Anclote Key 27 26 22 63





Bahia Honda Key 31 11 56 98
Molasses Key 32 9 71 112
Homosassa Buoy
#2 17 18 32 68




Bahia Molasses Channel Anclole
Honda Key Marker #2 Key
!emperature and salinity regimes, with peaks
In the summer and lows in the winter-spring,
The salinities at the Andote Key station were
lower than those at Bahia Honda and Mo-
lasses Keys, but they were higher and more
stable than at the Homosassa Channel
Marker, The maximum water temperature
at the Andote Key site was the same as at
Molasses and Bahia Honda Keys, but the
average and minimum values were lower.
The Homosassa site showed the lowest tem-
perature regimes. No temperature readings
were taken during June-August, 1972 at the
latter site. Thus, the average temperature is
probably not very representative. The pH
values ranged from 7.6-8.9 at Molasses Key,
8.0-9.1 at Bahia Honda Key, 7.3-8.6 at the
Andote Key site, and 7.8-9.0 at Homosassa.
The nutrient levels at the four sites studied
were relatively low and they have been pre-
viously summarized by Dawes, et al. (1974).
SPECIES COMPOSITION
A total of 180 taxa of seaweeds were col-
lected at the four sites, including 105 Rhodo-
phyceae, 49 Chlorophyceae, and 26 Phae-
ophyceae. Polysiphonia boldii is newly re-
corded from the state of Florida; it was first
described and recorded from Texas (Wynne
and Edwards, 1970). The Eucheuma plants
found at Bahia Honda Key probably repre-
sent an undescribed species or an ecotype of
Eucheuma nudum (Dawes, et al., 1974);
it is designated as the Bahia Honda form in
the present account. The most common Eu-
cheuma species on the West Coast of Florida
appears to be E, nudum (Dawes, et al.,
1974); the latter plant is designated as this
species pending a taxonomic clarification of
the Florida Eucheuma species1).
Several of the species found at Homosassa
(Diploehaetae soWada and Dietyota indica)
and Anclote Key (Diclyota cilialala, Spato-
glossum schroederi, Spermalhamnion gorgo-
neum and S. turned variety variable) repre-
sent northern extensions of distributional
ranges on the West Coast of Floriea, for they
have not been previously recorded north of
Cape Ramano (Earle, 1972). The occur-
rence of Ceramium strictum and Helmintho-
cladia calvadosii in the Florida Keys, repre-
sents a southern extension of their known
distribution on the West Coast of Florida
for they were previously unknown south of
Cape Ramano (Earle, 1972). However, they
are known from other southerly areas in the
Caribbean (Taylor, 1960).
The number and kinds of seaweeds en-
countered at each site are summarized in
Table 2. Molasses Key had the most diverse
flora with 112 taxa. Ninety-eight taxa were
found at Bahia Honda Key, 67 at the Homo-
sassa Channel Marker and 63 at the Anclote
Key site. The red algae were th'e most di-
verse group at each station. Green algae
were more numerous than brown algae at
Bahia Honda and Molasses Keys-i.e. the
two southernmost sites. In contrast at the
two northernmost sites (Homosassa and An-
dote), the brown algae were either more di-
verse than the green algae (Homosassa) or
they were proportionally more significant on
a seasonal basis (Andote) than at the two
Florida Key sites.
1 Mr. O,?nald Cheney, of th~ University of South Florida,
Tampa, IS presently completIng a detailed taxonomic study
of the Flonda Ellchellma species.
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Table 4. Seasonal occurrence and reproduction of seaweeds at Homosassa Channel Marker #2. (A =
aplanospore, Cp = carpospore, G = gametangia, Ps = plurilocular sporangia, R = receptacle, Sp =
spermatia, T = tetraspore, Us = unilocular sporangia, x = present.)
Chlorophyta s o N D F M A M J A
A Iladyomelle stellata (Wulfen)
C. Agardh X
Caulerpa ashmeadii Harvey x
Caulerpa cllpressoides (West)
C. Agardh x








Diplochaete solita ria Collins x
Halimeda illcrassata (Ellis)
Lamouroux x























































































































My riot rich ill occidentalis B~rgesen
Nelllllcystus howei (Taylor) Kylin
Padilla I'ickersiae Hoyt T
Roselll'illgea illtricata (1. Agardh)
B¢rgesen
Sargassum filipendula C. Agardh
















x Ps Ps x
x x
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Table 4. (Continued)
---- ------ -- -. -------------
Phaeophyta S 0 N D F M A M A
--------- -----
Sporochnus pedunculatus
(Hudson) C. Agardh x x x Us x
Stictyosip/lOn subsimplex Holden x x




Agardh) Montagne x x




ward) C. Agardh x T
CllOndria leptacremoll (Melvill)
De Toni Cp
Dasya corymbifera J. Agardh T
Dasya pedicel/ata (C. Agardh)




C. Agardh T,Cp,Sp x x Sp Sp T x x x x x
Euc/leuma acanthocladum
(Harvey) J. Agardh x
Eucheuma nudum 1. Agardh x
Fosliella atlantica (Foslie)
Taylor x x x x x x x x x Cp x
Goniotrichum alsidii
(Zanardini) Howe x
Griffithsia tenuis C. Agardh Cp
Herposiphonia secunda (C.
Agardh) Ambronn T
Jania capillacea Harvey x x Cp x x x x Cp x
Laurencia intricata Lamouroux Cp x x x x x T x x
Laurencia obtusa (Hudson)
Lamouroux x x x x
Laurencia poitei (Lamouroux)




Falkenberg T x x x
Polysiphonia binneyi Harvey T,Cp.Sp
Polysiphonia hap/acantha
Harvey x x x x x
Polysiphonia havanensis Montagne Cp x
Polysiphonia gorgoniae Harvey x x x x
Polysip/lOnia ramentacea Harvey x
Polysiphonia subtilissima
Montagne T
Solieria tenera (J. Agardh)
Wynne et Taylor x x x T.Cp Cp x
Spyridia filamentosa (Wulfen)
Harvey x x x
-----
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Table 4. (Continued)




naud) Feldmann e/ Hamel x x x x x x
Subtotal 8 10 10 12 9 9 8 16 8 9 9
TOTAL 21 22 21 29 27 27 27 34 20 21 24
----- '--'--
Figure 2. Seasonal occurrence of red algae.
Table 3 compares the floristic affinities of
the four sites. The floras at Bahia Honda
and Molasses Keys showed the highest num-
ber of species in common (i.e. 64 species).
The Homosassa site showed more affinities
to the Florida Key sites than to Anelote.
Twenty-two of the species found at Homo-
sassa Buoy #2 were also recorded at An-
elote Key.
Of the 180 taxa recorded 20 were present
at all four sites. The cosmopolitan species
included Dictyota dichotoma, Sargassum
filipendula, S. pteropleuron, Caulerpa cup-
pressoides, C. prolifera, Halimeda incrassata,
Penicillus capitatus, P. dumentosus, Rhipo-
cephalus phoenix, Udotea conglutinata, Ce-
ramium byssoideum, Dasya pedicellata, Fos-
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capillacea, Laurencia intricata, L. obtusa,
Polysiphonia binneyi, P. subtilissima, and
Wurdemannia miniata.
Tables 4-7 give a detailed summarization
of the species composition at each site. Sev-
eral of the seaweeds were restricted to a sin-
gle location. For example 7 of the 26 species
of brown algae (Cladosiphon occidentalis,
Giffordia mitchellae, G. rallsiae, Myriotri-
chia occidentalis, Nemacystus howei, Sphac-
elaria tribuloides, Sporochnus bolleanus, and
Stictyosiphon subsimplex) were only col-
lected at Homosassa Buoy #2-the site with
the most diverse brown algal flora. Each of
the latter species, except S. bolleanus, is a
common epiphyte on Thalassia testudinum.
Many of the red and green algae were re-
stricted to Bahia Honda or Molasses Keys.
The deep water flora at Anclote Key also
showed several species, including Botryo-
cladia occidentalis, Callithamnion byssoides,
Caloglossa leprieurii, Chrysymenia entero-
morpha, Fauchea hassleri, Gracilaria b/od-
gettii, Halymenia agardhii, H. floresia, H.
pseudofloresia, Pteroc/adia americana, Sci-
naia complanata, Spermothamnion spp.,
Cladophora gracilis, Derbesia vaucheriae-
formis, Dictyota ciliolata, Giffordia conifera,
and Spatoglossum schroederi, that were not
found at the other three sites.
SEASONAL OCCURRENCE AND
REPRODUCTION
Figure 2 illustrates the seasonal occur-
rence of red algae at the four study sites. A
bimodal pattern was recorded at each of the
sites, with peak numbers occurring in the
spring and fall. The seasonal occurrence of
brown and green algae is shown in Figures
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Table 5. Seasonal occurrence and reproduction of seaweeds at the Anclote Key site. (A = aplano-
spore, Cp = carpospore, G = gametangia, Ps = plurilocular sporangia, R = receptacle, Sp = spermatia,
T = tetraspore, Us = unilocular sporangia, x = present.)










J. Agardh var. clavifera
(Turner) Weber van Bosse
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(B¢rgesen) Kylin x x T x
x
x x x
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Table 5. (Continued)




tagne) J. Agardh x
Ceramium byssoidellm Harvey x T x x x T
Ceramium fastigiatum (Roth)
Harvey T T
Champia parvula (C. Agardh)




rnaison) 1. Agardh x x




Eueheuma nudum J. Agardh Cp, Cp, Cp, Cp, Cpo
T T,Sp T,Sp T,Sp T,Sp Cp x x x x x x
Eueheuma acallthocladum
(Harvey) J. Agardh x x x






Graci/aria blodgett;; Harvey Cp,Sp x
Graci/aria mamillaris (Mon-
tagne) Howe x x
Graci/aria verrucosa (Hudson)
Papenfuss x x




Collins et Howe x x x x x x
Hypnea mllsciformis (Wulfen)
Lamouroux x
Jania eapillaeea Harvey x
Kallymenia perforata J. Agardh x x x x
Laure/lCia illtricata Larnouroux x x x
Laurencia obtusa (Hudson)
Larnouroux x x x x x x x
Lomentaria baileyana (Harvey)
Farlow x T x x Cp
Peyssonnelia rubra (Greville)
J. Agardh x x
PolysipllOnia binneyi Harvey T
PolysipllOnia gorgoniae Harvey Cp
Polysiphonia lwvallensis
Montagne x x T x
PolysipllOnia subti/issima
Montagne T,Cp
Pterocladia americana Taylor x
----
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Table 5. (Continued)
------ - ..--.--- -- -




Solieria tenera (1. Agardh)






Ardisson x x x T
Wurdemannia miniata (Drapar-
naud) Feldmann et Hamel T x x x
Subtotal 7 9 12 II 7 14 14 12 6 6 7
TOTAL 17 16 22 18 12 22 23 17 13 12 17
3 and 4. A distinct winter-spring peak of
brown algae was recorded at Homosassa
(Fig. 3). None of the other three sites
showed a comparable pattern. The green al-
gae did not show a clear-cut seasonal pattern
(Fig. 4). Even so peaks of green algae were
recorded at Bahia Honda and Molasses Keys
during the winter and spring; the same peaks
were not apparent at Homosassa or Andote.
Figure 5 summarizes the total number of
species per month at the four sites. The
seaweed populations at Bahia Honda and
Molasses Keys showed an almost identical
pattern with peaks in September, December,
March-April. Minimal populations were evi-
dent during the summer. Peak populations
were recorded at Homosassa from December
to April, with a maximum in April; there-
after a conspicuous decrease was apparent.
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Figure 3. Seasonal occurrence of brown algae.
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Table 6. Seasonal occurrence and reproduction of seaweeds at Molasses Key. (A = aplanospore, Cp= carpospore, G = gametangia, Ps = plurilocular sporangia, R = receptacle, Sp = spermatia, T = tet-
raspore, Us = unilocular sporangia, x = present.)
Chlorophyta S 0 N D J F M A M J A-- .-- --. --.--
Batophora oerstedi J. Agardh x X
Bryapsis duclwssai/?n;; J. Agardh X
Caull'fpa cupressoides (West) C. Agardh X X X X X X X X
Caulerpa paspaloides (Bory) Greville X
Caulerpa pralifera (Forsskal)
Lamollroux X x X
Caulerpa racemasa (Forsskal) J. Agardh X X X X X X X X X X X
Call1l'rpa raCl'mosa (Forsskal) J. Agardh
var. e1l1l'ifem (Turner) Weber Van
Bosse X
CCllllerpa sl'rtularioides (Gmelin) Howe X X x x x x X x X X X x
Cladophora fuligillosa Kiitzing x
Clae/oplwropsis membranaeea (C.
Agardh) B¢rgesen X x x x x X x x x
Cymopolia barbata (L.) Lamourollx x x x x X x
Dasycladus l'el"fllicularis (Scopoli)
Drasser X x x X X X X x
Dictyosplweria cavernosa (Forsskal)
B¢rgesen X X x x X X X x
Diploehal'le solitaria Collins x X x X x
Enteromorpha /in/?ulata J. Agardh x
Halimeda discoidea Decaisne X X x x x x x x x x x x
Halimeda illcrassafa (Ellis) Lamouroux x x x x x x x x x x x
Halimeda oplllltia (L.) Lamouroux x x x x x x x x x
MOllostrama oxyspermum (KUtzing)
Doty x
Neomeris alllllliata Dickie x x
Penicilllls capitatlls Lamarck x x x x x x x x x x X
Pellicillus dt/metosus (Lamourollx)
Blainville x x x x x x x x x x x x
Phaeopllila delldroides (Crouan)
Batters x x x
P";1Igsheimiella sClllata (Reinke)
Schmidt et Petrak x
Pseudotetraspora antil/arum Howe x
Rhipoeephalus phoenix (Ellis et
Solander) Kiitzing x x x x x x
Udotea eonglwi1lata (Ellis et Solander)
LamOllroux x x x x x x x x x x x x
Udotell flabellum (Ellis et Solander)
Lamouroux x
Valollia macrophysa KUtzing x x x
Valollia \'elltrieosa 1. Agardh x x x x x x x x
Subtotal 15 18 13 18 10 11 13 16 13 14 14 15
Phaeophyta
Dictyota cervicornis Kiitzing x x x T x
Dietyota dichotoma (Hudson)
Lamouroux T x x x x x x x x x x x
Dietyota dil'arieata Lamouroux x
Dietyota Iinearis (C. Agardh) Greville x
LobopllOra varie/?ata (Lamouroux)
Womers1ey T x x x x x x x x x x
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Table 6. (Continued)
------ ----
Phaeophyta S 0 N D J F M A M J J A
------- ---- ..----
Padina sanctae-crucis B¢rgesen x
Sargassum filipendula C. Agardh x R x
Sargassum pteropleuron Grunow x
Subtotal 3 2 3 4 4 3 4 2 3 3 3
Rhodophyta
Acanthophora spicifera (Yahl) B¢rgesen X X
Amphiroa fragilissima (L.) Lamouroux X X X X X X X X X Cp
Amphiroa rigida Lamouroux var.
antillana B¢rgesen X X X X X X Cp
Bostrychia tenclla (Yah!) 1. Agardh T
Bryotlwmnion seaforthii (Turner)
Kutzing Cp X Cp X x
Bryothamnion triquetrum (Gmelin)
Howe x
Centroceras clavulatum (c. Agardh)
Montagne x X X X X X X X X x
Ceramium byssoideum Harvey T x x T x x
Ceramium strictum (Klitzing) Harvey x
Champia parvula (c. Agardh) Harvey T T x x T Cp x T x x x
Champia sa/icornioides Harvey x x Cp T x T x x
Chondria dasyphylla (Woodward)
C. Agardh x T
Chondria littoralis Harvey x x x
C/lOndria sedifolia Harvey T
Corynomorpha clavata (Harvey) J.
Agardh x
Crouania attenuata (Bonnemaison) J.
Agardh x x x x x x
Dasya caribica B¢rgesen x
Dasya crouaniana J. Agardh x x x
Dasya pedicellata (C. Agardh) C.
Agardh x x x x x x T
Dasya ramosissima Harvey x
Dasya rigidula (Klitzing) Ardissone x x x x
Digenia simplex (Wulfen) C. Agardh x x x x x x
Euchellma gelidillm (J. Agardh) 1.
Agardh x x x x
Eucheuma isiforme (C. Agardh)
1. Agardh T T T T T x x x x x T T
Fos/iella atlantica (Foslie) Taylor T x x x
Fosliella farinosa (Lamouroux) Howe x
Gelidie/la acerosa (Forsskal) Feldmann
et Hamel T Cp x Cp x x x x x x x x
Goniolithon spectabi/e Foslie x
Goniolithon strictum Foslie x x
Goniotrichum alsidii (Zanardini) Howe x x x x
Graci/aria debilis (ForssHtI) B¢rgesen x x x x x x Cp
Graci/aria ferox J. Agardh Cp Cp Cp T
Gracilaria verrucosa (Hudson)
Papenfuss T
Griffithsia tenuis C. Agardh x
HelmintllOcladia calvadosii (Lamouroux)
Setchell x
HerposipllOnia secunda (c. Agardh)
Ambronn x
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Table 6. (Continued)
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Rhodophyta S o N D J F M A M J A




He/erosipllOnia wurdemani (Bailey ex
Harvey) Falkenberg x
Hypl/ea cerl'icomis J. Agardh
Hypnea COI'IIIl/a(Lamouroux) J. Agardh
Hypnca ml/sciformis (Wulfen)
Lamouroux




Laurencia in/rica/a Lamouroux x
Laure/lCia obtusa (Hudson) Lamouroux
Laurel/cia papil/osa (Forssk1\l) Greville x
Lal/rencia poilei (Lamouroux) Howe x
Liagora farinosa Lamouroux
Lophosiphonia cris/ala Falkenberg
pcyssollnelia rubra (Greville) J. Agardh
Polysiphollia binlleyi Harvey
Polysiphonia ferl/lacea Suhr

























































x x x x
x
x x x











22 29 29 16


















most pronounced seasonal cycle of species
numbers and biomass, with fall and spring
peaks and a winter minimum. Giffordia co-
nifera was one of the major components of
the spring bloom at the Anc10te Key site.
During May, 1972 it formed a dense cloud of
detached plants throughout the water col-
umn, except for the top meter and on the bot-
tom. The local shrimp fishermen indicate
that the bloom is a yearly phenomenon; they
designate the plant as "gumbo."
Tables 4-7 summarize the monthly occur-
rence of seaweeds at the four study sites.
Most of the green algae appear to be peren-
nials or aseasonal annuals that are repre-
sented by successive generations of new
plants during a year. A few green algae, such
as Cladophora delicatula, C. gracilis, Entero-
morpha lingulata, E. plumosa, Monostroma
oxyspermum, and Pseudotetraspora antil-
farum, are distinct seasonal annuals, for they
are only found during a limited period of the
year. Most of the brown algae found at Mo-
lasses and Bahia Honda Keys appear to be
perennials or aseasonal annuals. In contrast
a large number of seasonal annuals, such as
Cfadosiphon occidentalis, Ectocarpus confer-
voides, Giffordia mitchellae, G. rallsiae,
Myriotrichia occidentalis, Nemacystus howei,
Rosenvingia intricata, Sporochnus bolleanus,
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Table 7. Seasonal occurrence and reproduction of seaweeds at Bahia Honda Key. (A = aplanospore.
Cp = carpospore, G = gametangia, Ps = plurilocular sporangia, R = receptacle, Sp = spermatia, T=
tetraspore, Us = unilocular sporangia, x = present.)
------
Chlorophyta S 0 N D F M A M J A
A cetabularia crenulata Lamouroux x X X X X
Avrainvil/ea nigricans Decaisne X
BatopllOra oerstedi 1. Agardh X X X X X X X
Caulerpa cupressoides (West) C. Agardh X X X X X X X X X X X
Caulerpa lanuginosa J. Agardh X x x x x x x x x
Caulerpa paspaloides (Bory) Greville x x x
Caulerpa prolifera (Forssk:1l) Lamouroux x
Caulerpa sertularioides (Gmelin) Howe x x x x x
Cladophora de/icatula Montagne x
CladopllOropsis membranacea (C.
Agardh) Bl/lrgesen x x x x
Dasycladus vermicularis (Scopoli)
Krasser x x x x x x x x x x x
Dictyosphaeria cavemosa (Forsskal)
Bl/lrgesen x x x x x x x x x x x
Diplochaete so!itaria Collins x x x x
Enteromorpha Ungulata J. Agardh x
Enteromorpha plumosa Kiitzing x
Halimeda disco idea Decaisne x x x x x x x x
Halimeda incrassata (Ellis) Lamouroux x x x x x x x x x x x
Halimeda monile (Ellis et Solander)
Lamouroux x x x
Halimeda opuntia (L.) Lamouroux x x x x
Penicillus capitatl/s Lamarck x x x x x x x x x x x
Penicillus dumetosus (Lamolll'oux)
Blainville x x x x x x x x x x x
Penicillus lamol/rol/xi Decaisne x x x x
Phaeoph i1a dendroides (Crouan) BaUers x x
Rhipocephalus phoenix (Ellis et Solan-
der) Kiitzing x x x x x x x x x
Siphonocladus rigidus Howe x
Udotea eonglutinata (Ellis et Solander)
Lamouroux x x x x x x x x x x
Udotea flabellum (Ellis et Solander)
Lamouroux x x
Valonia maerophysa Kiitzing x
Valonia oeellata Howe x x x X
Valonia utrieularis C. Agardh x
Valonia ventrieosa J. Agardh x x x x x
Subtotal 18 15 11 18 13 14 20 11 7 11 13 11
Phaeophyta
Cystoseira myrica (Gmelin) J. Agardh x x x x
Dietyota eervieomis Kiitzing x x x
Dietyota dich%ma (Hudson)
Lamouroux x x x x x x x x x x x
Dictyota divaricata Lamouroux x x
Dictyota indica Sonder in Kiitzing x x
Dietyota linearis (C. Agardh) Greville x x x x x
Ectocarpus eonfervoides (Roth) Le Jolis x x
Lobophora variegata (Larnouroux)
Womersley x
Pad ina viekersiae Hoyt x x
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Table 7. (Continued)
- ----~ - ---- -~-~--- - - --- ----------
Phaeophyla S 0 N D F M A M J J A
--------~ - --- ~---
Sargasslll1l filipendula C. Agardh x R x
Sargassllm pleropleuron Grunow x x
Subtotal 2 5 3 4 2 3 3 4 2 5 4
Rhodophyta
A canlllOphora spicilera (Vah!)
B~rgesen X X X X X X X X
Amphiroa jragilisil1la (L.) Lamouroux X X X X X
Amphiroa rigida Lamouroux var.
aI/filial/a B~rgesen X X X X X X
Cel/lroceras elm'u/alun! (C. Agardh)
Montagne X x X X X X X X
Ceramium bysoideum Harvey x x x x x
Ceramium fasligialum (Roth) Harvey x x x x x x x x
Ceramium nilens (C. Agardh)
J. Agardh T x x x
Ceramium rubrum (Hudson) C. Agardh x
Chal1lpia parvula (C. Agardh) Harvey x T x x x T x x x
Chondria baileyana (Montagne) Harvey x
Chondria cnicophylla (Melvill) De Toni T
CllOndria dasypllylla (Woodward)
C. Agardh x Sp
Cham/ria leplacremon (Melvill) De Toni x x Cp x
Chondria lilloralis Harvey x x x x x x
CllOndria lenuissima (Goodenough e/
Woodward) C. Agardh x x x x T x
Crouania allenuata (Bonnemaison) J.
Agardh x
Dasya caraibica B~rgesen x x x
Dasya crollaniana J. Agardh T x
Dasya pedicellala (C. Agardh) C. Agardh x x x x x x x x x x
Dasya rigidula (Ki.itzing) Ardissone x x
Digenia simplex (Wulfen) C. Agardh x x x X X X X X X X X
Eucheul1la sp. (= Bahia Honda form) T T T T T T T x x x x T
Fosliella atlanlica (Foslie) Taylor x x x x
Fosliella jarinosa (Lamourollx) Foslie x
Gelidiella acerosa (Forsski\!) Feldmann
e/ Hamel x
Gonioli/hon speclabiJe Foslie x
Goniolilhon striclum Foslie x x x
Gonio/richum alsidii (Zanardini) Howe x x x x
Graci/aria ferox J. Agardh x x
Gracilaria verrucosa (Hudson) Papenfuss x
Herposiphonia pee/en-veneris (Harvey)
Falkenberg x x x x x
He/erosipllOnia gibesii (Harvey)
Falkenberg x x x x
Hypnea cervicornis J. Agardh x x x x x
Hypnea spiuella (C. Agardh) Klitzing x x
iania capillacea Harvey x x Cp x x x x
Laurencia in/rica/a Lamollroux x x x x x Cp x x x x x
Laurencia oblusa (Hudson) Lamouroux x x x
Laurencia papillosa (Forsskal) Greville x x x x x T x x x x x
Laurencia poitei (Lamouroux) Howe x x x x x x Cp x x x x x
Lomenlaria bailey ana (Harvey) Farlow x
LophosipllOnia cristala Falkenberg x x x
-----
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Table 7. (Continued)
----------------- -
Rhodophyta S 0 N 0 J F M A M J J A
LophosipllOnia saccorhiza Collins et
Harvey T
Po/ysip/lOnia binneyi Harvey x x T x x x
Po/ysiphonia bo/dii Wynne et Edwards Cp
Po/ysip/lOnia gorgoniae Harvey x
Po/ysip/lOllia hap/acantha Harvey x x x x
Po/ysiphonia macrocarpa Harvey x
Po/ysiphonia opaca x x T x
Po/ysiphonia ramentacea Harvey x x
Po/ysiphonia subti/issima Montagne x x x x x x x
Spyridia fi/amentosa (Wulfen) Harvey x x x x x x x x
Wrangelia argus Montagne x
Wrangelia bicuspidata B~rgesen x x




Feldmann et Hamel x x x x x x x
Subtotal 28 22 18 22 21 15 35 22 18 17 14 13
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Figure 4. Seasonal occurrence of green algae.
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Figure 5. Total number of species per month at the four study sites.
S. pedunculatus, and Stictyosiphon subsim-
plex, were found at Andote Key and Homo-
sassa Buoy #2.
Perennial and annual populations of red
algae were evident at each of the four sites.
Acanthophora spicifera, Amphiroa spp.,
Botryocladia occidentatis, Digenia simplex,
Eucheuma getidium, E. isiforme, Fosliella
spp., Getidiella acerosa, Goniotithon spp.,
lania spp., Laurencia papillosa, L. poitei,
and Wurdemannia miniata are common pe-
rennials. Ceramium strictum, Callithamnion
byssoides, Chondria baileyana, C. dasy-
phylla, C. leptacremon, C. sedifotia, Crou-
ania attenuata, Dasya spp., Eucheuma nu-
dum, the Bahia Honda form of Eucheuma,
HeLminthocladia clavadosii, Hypnea spp.,
Lomentaria baileyana, several of the Polysi-
phonia spp., Scinaia complanata, Spermo-
thamnion spp., Wrangelia spp., and Wrighti-
ella blodgettii are common seasonal annuals.
Some of the red algae, such as Chondria tit-
toralis, Eucheuma nudum, the Bahia Honda
form of Eucheuma and Gelidiella acerosa
can also be described as pseudoperennials
(Knight and Parke, 1931), for the basal por-
tions of their fronds are capable of regener-
ating intact plants. The longevity of many of
the algae could not be assessed, because of
their infrequent occurrence.
Tables 4-7 also summarize the seasonal
reproduction of the seaweeds at the differ-
ent sites. Very few reproductive structures
were observed on the green algae even
though each specimen was examined micro-
scopically. Thus, only one aplanospore-
bearing plant of Pseudotetraspora antillarum
was found during April at the Homosassa
site, and gametangial populations of Codium
taylori were recorded in April and June at
Anclote Key. Several of the brown algae
(Ectocarpus confervoides, Giffordia mitchel-
lae, Giffordia rallsiae, Sargassum filipendula,
and Sporochnus pedunculatus) showed a
peak period of reproduction in the winter-
spring-particularly at the Homosassa site.
Tetrasporic plants of Dictyota spp., Lobo-
phora variegata and Padina vickersiae were
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found intermittently throughout the year.
The only male brown alga recorded was rep-
resented by a collection of Padina vickersiae;
it was found in December at the Homosassa
site. Tetrasporic and cystocarpic specimens
of several red algae were found at each of
the four sites. In contrast spermatangial
plants were rare; spermatangia were only ob-
served with Chondria dasyphylla, Digenia
simplex, Eucheuma nudum, Gracilaria blod-
gettii, Scinaia complanata, Polysiphonia bin-
neyi and Wrightiella blodgettii. Gracilaria
blodgettii, Polysiphonia binneyi, Polysipho-
nia subtilissima, and Solieria tenera showed
a simultaneous occurrence of two of the three
major reproductive phases (spermatangial,
cystocarpic and tetrasporic) in a single
monthly collection.2
DISCUSSION
The species composition at Bahia Honda
and Molasses Keys is very similar to that
described for Content Key (Croley and
Dawes, 1970) and the Dry Tortugas (Tay-
lor, 1928). One would anticipate such a
similarity, for each of the four sites is in the
Florida Keys. Surprisingly the Homosassa
site showed more affinities to the southern
sites (Bahia Honda and Molasses Keys) than
to the adjacent Andote Key station. How-
ever, it should be recalled that the Andote
Key site was deeper than the other three
sites. Many of the species in common to
Homosassa and the Florida Keys (see Ta-
bles 4, 6 and 7) have a cosmopolitan distri-
bution (Taylor, 1957, 1960). Thus, they
are probably flexible to a variety of environ-
mental factors such as temperature and sa-
linity. The marine algae found at Andote
Key were very similar to those described by
Phillips and Springer (1960) and Dawes
and Van Breedveld (1960) from moderate
depths (10-20 m) off the Central West
Coast of Florida. The species composition
at the Andote Key site also showed many
similarities to the offshore flora in North
"Specimens of Agardhiella lenera (J. Agardh) Schmitz
from the southern coasts of North America and the West
Indies have been transferred by Wynne and Taylor (1973)
to Solieria lenera (J. Agardh) Wynne et Taylor.
Carolina (Schneider and Searles, 1973), for
it was dominated by many of the same red
algae (e.g. Scinaia complanata, Kallymenia
perforata, Gracilaria blodgettii, G. mamil-
laris, Solieria tenera, Eucheuma isiforme,
and Botryocladia pyriformis).
A comparison of the deep water stations
(30- 70 m) of the Hourglass Cruises (Dawes
and Van Breedveld, 1969) with the more
shallow Andote (9 m) and Homosassa (4
m) sites shows that fewer tropical and peren-
nial species are present at the latter sites.
Dawes and Van Breedveld (1969) empha-
size that the large number of perennial and
tropical algae in deep waters (30-60 m) is
correlated with stable temperature and sa-
linity conditions and reduced turbidities. In
contrast shallow water stations with more
wide-ranging hydrographic conditions (par-
ticularly temperatures) show a more pro-
nounced seasonality. Many of the perennial
tropical species found at Andote Key were
reduced to residual basal portions during the
winter.
Earle (1969, 1972) and Humm and Tay-
lor (1961) have also described the existence
of a diverse offshore flora in the Gulf of
Mexico, as well as pronounced seasonal fluc-
tuations in the northern Gulf. Earle (1972)
emphasizes that the offshore summer tem-
peratures (25-30°C) of the Gulf are tropi-
cal, according to Setchell's (1915) defini-
tion. In contrast the average temperature
for inshore waters of the northern Gulf are
approximately equal to the summer tempera-
tures in New England; in addition they drop
markedly in the winter. Earle (1972) states
that 50 species with New England affinities,
thrive during the winter in the northern Gulf,
but they do not occur in the southern Gulf.
Many of the latter species are summer an-
nuals at Cape Cod, Massachusetts.
Thirty-four of the 180 species we recorded
extend northward to southern New England
or the arctic (see Taylor, 1957 for distribu-
tional data). Seventeen of the latter species
occurred at Homosassa and Andote Key,
16 at Bahia Honda and 15 at Molasses Key.
The equality of "temperate" species at the
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four sites may, in part, be a reflection of
differential depths and substrates, as well as
the rather central location of the Andote and
Homosassa stations on the West Coast of
Florida.
Earle (1969) emphasizes that the Phaeo-
phyta can be used as biological indicators of
floral affinities in the Eastern Gulf of Mexico.
She records an average of about] 3% Phaeo-
phyta in several tropical and subtropical
American areas, with 22% at Beaufort,
North Carolina, and 33% from the North-
eastern United States. A compilation of our
data shows ] 1.2% Phaeophyta at Bahia
Honda, 8.04% at Molasses, 25.4% at Homo-
sassa and ]4.3% at the Andote site. The
values at Bahia Honda and Andote are
somewhat low, as compared to other geo-
graphical areas. However, it should be re-
called that Earle's average values are based
on rather broad geographical areas (e.g.
Bermuda, Virgin Islands, Northeastern
United States) rather than a single site. In
addition the data from the Andote Key site
is probably also low, because of the depth
of the location (9 m).
As suggested previously we have also ob-
served pronounced seasonal cydes at each
site. Peak species numbers were recorded
during the winter-spring when maximum
nutrients and low temperatures were ap-
parent. Minimum species numbers were evi-
dent during the summer when high tempera-
tures and low nutrients were evident. The
station with the widest temperature varia-
tion (Homosassa) showed the most dramatic
seasonality. In contrast the Florida Key sites
showed less temperature variation and a
more limited biological fluctuation. The
brown algae were the major contributors in
the winter-spring peak at Homosassa and
the Andote Key sites, presumably because
of their cold water affinities. A greater num-
ber of green and red algae were found in the
Florida Keys. Fewer of these species are
temperate annuals.
Several annuals, such as Pseudotetraspora
antillarum, Chondria baileyana, C. dasy-
phylla, C. leptacremon, and Dasya pedicel-
lata, occurred earlier in the Florida Keys
than at Andote Key or the Homosassa site.
The differential temperature regimes between
the northerly and southerly sites probably
account for the phenologies recorded. Cole-
man and Mathieson (in press) have recorded
a similar situation on the north and south
side of Cape Cod, which is a major phytogeo-
graphic boundary on the East Coast of North
America (Setchell, 1922). The seasonal oc-
currence of most species in common to Bahia
Honda and Molasses Keys was very similar.
Differences were primarily a reflection of
varying abundances at the two sites. Most
species in common to Anclote Key and Ho-
mosassa showed a similar seasonal occur-
rence. However, a few species, such as
Rosenvingia intricata and Sporochnus pe-
dunculatus occurred earlier at Homosassa
than at Andote Key. Eucheuma acantho~
cladum was collected earlier at Anclote Key
than at Homosassa. Differential light re-
gimes may account for the varying depth re-
sponses.
In most cases the reproductive informa-
tion is inadequate to make any detailed
evaluation. However, a few generalizations
can be summarized as follows:
(1) many of the annual brown algae
showed a synchronized cycle of peak
reproduction and growth in the win-
ter-spring.
(2) most of the perennial species showed
differential seasonal cycles for their
reproduction and growth.
(3) vegetative reproduction is probably a
major means of repopulation for many
of the algae-e.g. Caulerpa, Penicillus,
Gracilaria, and Hypnea spp.
( 4) many perennial species (e.g. Chon-
dria littoralis, Botryocladia occiden-
talis, Eucheuma nudum, Sargassum
filipendula, S. pteropleuron) are ca-
pable of regenerating intact plants
from the basal portions of their fronds.
A comparison of the species diversity at
the three shallow water sites (Bahia Honda,
Molasses, and Homosassa) shows a con-
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spicuous difference between the northern
and southern locations. For example, there
are almost twice as many species at both
Bahia Honda and Molasses Key as at Homo-
sassa Buoy #2. Earle (1972) also records
a greater species diversity in the southern
than the northern Gulf of Mexico, which she
interprets as being due to the greater preva-
lence of hard substrate and the more stable
hydrographic conditions in the former areas.
A similar gradient of species diversity is evi-
dent along the Northeastern Coast of North
America (Mathieson, et aL, 1969).
The importance of diving (both free and
SCUBA) to the present study cannot be
overemphasized, for it has allowed direct ob-
servations and collections of specimens on a
monthly basis throughout a year. Thus, sev-
eral of our collections represent extensions of
known distributional ranges as well as new
records to Florida. Many of these specimens
might not have been found if typical dredging
techniques were employed. In addition we
have been able to record a variety of unique
phenological events, such as the bloom of
pelagic populations of Giffordia conifera and
the "seeding" of young Eucheuma nudum
plants (Dawes, et aI., 1974) at Andote
Key. The magnitude of these events would
not have been apparent if direct observations
were not employed.
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